[Methods]
The volume of fluid absorbable with FS and CS was measured by comparing the weight (in grams) of each cotton swab after 10, 30 and 60 seconds of immersion in purified water with the baseline weight before immersion. After immersion for each period of time, measurement was done in triplicate. The Ad collection efficiency was evaluated using isolates of AD type 1, 2, 4, 5, 6 and 11. Monolayer culture of A549 cells was conducted in 24-well microplates (COSTAR 3526, Corning) . When a monolayer was formed in the plate, the medium was discarded from each well and serum-free Eagle's MEM medium (100 μL) was added. Each serotype of Ad was inoculated into 4 wells (well area: 1.88 cm 2 ) in a volume of 50 μL/well. This was followed by 30-minute incubation in a 5% CO 2 incubator (35°C). During incubation, the plate was shaken 4 times. The fluid was then discarded, and MEM medium supplemented with 2% FBS was added in a volume of 1 mL. Incubation was then performed for 2-3 days. When CPE began to appear, the supernatant was partially discarded from each of the 4 wells inoculated with each serotype of Ad, leaving 300 μL of the supernatant in each well. Of these 4 wells, 2 were wiped completely with FS and the other two with CS. The tip of each swab was snapped off and the swab was squeezed within a tube filled with 1 mL of serum-free MEM medium. Then, DNA of Ad was extracted from the spinned down supernatant (200 μL), using a Viral Nucleic Acid Kit (Roche). Ad DNA (copy/μL) in the extracted DNA was quantified by the method described elsewhere [6] . Real-time PCR was carried out using SYBR ® Premix Ex Taq TM (TaKaRa). For each parameter measured with real-time PCR, the average of three measurements was adopted.
[Results]
The amount absorbed with FS was 0.15-0.18 g regardless of the duration of immersion. With CS, the amount absorbed was 0.11, 0.18 and 0.19 g when the duration of immersion was 10, 30 and 60 seconds, respectively ( Table 1 ).
The amount of Ad DNA collected by applying each swab to the Ad-inoculated cell culture was always greater with FS than with CS (Table 2 ) when the comparison was made on the same serotype of Ad. Ad extraction efficiency with FS was 9.46 times higher on average (23.4 times higher at maximum and 3.59 times higher at minimum) than that with CS.
[Discussion]
Prior to the present study, the Ad extraction efficiency of swabs had not been evaluated adequately. The results from the present study suggest that FS is useful as a swab to check for Ad. Although the present study was conducted in vitro, the reliability of the data from this study seems to be high because the conditions for sampling (wiped area, etc.) were kept constant. The results differed among different serotypes of Ad.
This point requires further study. In any event, the sampling efficiency was higher with FS than with CS for each serotype, suggesting that FS is very useful for Ad test. In addition, FS requires less time in extraction and is thus expected to allow quick sampling. 
